Human amniotic fluid stem cells suppress PBMC proliferation through IDO and IL-10-dependent pathways.
Human amniotic fluid stem cells (hAFSCs) can be readily isolated from human amniotic fluid and display multi-differentiation potential and immunomodulatory properties. The mechanism of hAFSCs immunoregulation has not been defined. Here, we explore the immunomodulatory effects of hAFSCs derived from human amniotic fluid and evaluate the role of IL-10 and the tryptophan-catabolizing enzyme indoleamine 2,3-dioxygenase (IDO) in mediating the immunosuppressive actions of hAFSCs. Flow cytometry showed that hAFSCs were positive for the mesenchymal stem cell markers CD29, CD44, CD105, HLA-ABC, and more than 84% of the hAFSCs were positive for SSEA-4, which is a typical marker of embryonic stem cell (ESCs), and negative for HLA-DR. The RT-PCR and immunostaining results revealed that the multipotent stem cells expressed OCT-4, Nanog, CD44, SOX2 and SSEA-1. In vitro differentiation assays demonstrated that hAFSCs underwent osteogenic differentiation. We examined the immunomodulatory function of hAFSCs using a co-culture system with phorbol 12-myristate 13-acetate (PMA) stimulated peripheral blood mononuclear cells (PBMCs). PBMC proliferation was suppressed by the hAFSCs in a dose-dependent manner. The inhibitory effect was caused by increased IL-10 and IDO induction after co-culture. Neutralizing the IL-10 activity or blocking the function of IDO partially abolished the immunosuppressive action of the hAFSCs. In conclusion, these results suggest that the hAFSCs possess immunomodulatory properties, and IL-10 and IDO are involved in immunosuppression by hAFSCs.